Color opponent retinal ganglion cells in the tammar wallaby retina.
In behavioral tests, tammar wallabies (Macropus eugenii) are dichromats. We investigated the neural basis for this color discrimination by making patch clamp recordings from retinal ganglion cells in an in vitro preparation. Pseudo-random noise stimuli were used to probe the spectral and temporal properties of the receptive fields. Color opponent ganglion cells were excited by medium wavelength-sensitive cones and inhibited by short wavelength-sensitive cones, and were classified as M-on/S-off cells. The S-off response was delayed by 15 ms relative to the M-on response, but, otherwise, the time course of the two responses was very similar. Second-order nonlinear response components, estimated by nonlinear systems analysis, served to accentuate the color opponency. Possible synaptic mechanisms underlying the cone opponent inputs are discussed.